Abstract: This study is the first to perform a focalized analysis on city development, sustainable urban planning, and the negative impact of slum area disamenity on property valuation in suburban and posh areas of the Islamabad region, Pakistan. Slums exist in almost every country in the world. However, in the process of urbanization and city development, researchers have focused merely on the crumbled infrastructure, crimes, and other social problems associated with slums. Studies have covered the adverse effects of these factors on property value, although this unmatched study is the first to examine the negative impact of slum proximity on the valuation of properties in the surrounding areas and on the rental value of houses located in Islamabad. The survey method is applied to obtain feedback from inhabitants, and the study incorporated the hedonic price model to assess rental values within a range of one kilometer from selected slum areas. The findings revealed that slum neighborhoods negatively impact sustainable house rental values, as compared with the rental values of houses located far away. Rents became higher as the distance from the slums increased. The results showed that having slums in the vicinity caused a decline of almost 10% in rent. However, the rental value of a similar house unit, located 500 meters away, was found to be almost 10% higher. In the semi-log model, house rental values increased by approximately 12.40% at a distance of one kilometer from slums, and vice versa. This study will use residents' feedback to help government officials and policymakers to resolve slum issues, which is essential for maintaining sustainable development and adequate city planning. This study sample's findings are not generalizable to all slums, as the results are specific to this region.
Introduction
Slums exist in the neighborhood of posh areas and the exterior of big cities because the latter attract people for economic reasons. However, the increasing of slum areas is becoming a challenging issue for urban planning and policymakers around the world [1, 2] . Precisely and concretely, around large cities, more opportunities exist. For instance, better localities, with socio-economic, cultural, and pleasant environmental experiences create employment and income, contribute towards local community amenity, and aid in the conservation of the local communities' socio-cultural infrastructure [3, 4] . Ideally, world's societal and environmental qualities are vital for people, as such factors unswervingly influence people's day-to-day life [5, 6] . Thus, residential areas and societies offering better environmental aspects have higher-quality mental health conditions and social well-being for people seeking such opportunities [7] . In an earlier study, Mahabir et al. (2016) claimed that almost one billion individuals are residing in slums or underdeveloped areas in the neighborhood of large cities around the globe [8] . Thus, it has become a global issue, as according to the findings of the UNHabitant, (2010), the population of slums is likely to grow by up to three billion worldwide by 2050 [9] . This study is based on the Pakistani context and urbanization, and city planning has been an ignored area, as it has not been in the top priorities of the previous governments [10] . As a consequence, people with a lower income and of a lower labor class have suffered in facing the challenging environment of slums close to big cities in seeking job opportunities and other facilities [11, 12] . Henceforth, tenements have increased in all major cities in Pakistan, such as Lahore, Karachi, Faisalabad, Multan, and the twin cities of Rawalpindi and Islamabad [13] . While world leaders and famous consultancy firms well-planned Islamabad before its construction, Doxiadis Associates was consulted in the 1960s, before executing the final master plan of Islamabad city [14] . At present, the capital city, Islamabad, offers state-of-the-art urbane real estate infrastructure, and the elite individuals across the country prefer to settle in this modern city, as they can enjoy current infrastructure, better security, surrounding natural sights, a better environment, and other additional facilities associated with a better quality of life [1, 15, 16] (See Figure 1) . There are some helter-skelter residential settlements in the neighborhood, including on the inside and the outskirts of the city, with infrastructure and bedraggled real estate conditions. Since the inception of this modern city, slum (Katchi abadis) infrastructure has been ignored and underdeveloped due to the unskilled labor class and the lower-class individuals residing in such areas who seek employment. During the last few decades, temporary squatter settlements were constructed close to various construction sites [17] . The Doxiadis firm prepared a social segregation plan of occasional follower colonies for workers and the labor class to settle their residential problems. During the development plan of Islamabad in the 1960s, however, the policy of temporary worker colonies failed to assess the real need of residence, public facilities, recreational activities, security staff, waste collectors, road sweepers, domestic service staff, drivers, launderers, and other unskilled workers [18] . Since that time, this gap of residential facilities for such people remained ignored, and these slums grew with time. These people occupied vacant lands owned by the government in areas external to the city and established slums, as it was convenient to reach workplaces and saved transportation costs [1, 13] . Currently, two types of slums/Katchi abadis exist in the surrounding areas of Islamabad, such as government-authorized slums and illegal slums (squatter settlements). The government of Pakistan owns only the legal slums and allocates funds for infrastructure development, while unauthorized slums are unlawful and are not considered for There are some helter-skelter residential settlements in the neighborhood, including on the inside and the outskirts of the city, with infrastructure and bedraggled real estate conditions. Since the inception of this modern city, slum (Katchi abadis) infrastructure has been ignored and underdeveloped due to the unskilled labor class and the lower-class individuals residing in such areas who seek employment. During the last few decades, temporary squatter settlements were constructed close to various construction sites [17] . The Doxiadis firm prepared a social segregation plan of occasional follower colonies for workers and the labor class to settle their residential problems. During the development plan of Islamabad in the 1960s, however, the policy of temporary worker colonies failed to assess the real need of residence, public facilities, recreational activities, security staff, waste collectors, road sweepers, domestic service staff, drivers, launderers, and other unskilled workers [18] . Since that time, this gap of residential facilities for such people remained ignored, and these slums grew with time. These people occupied vacant lands owned by the government in areas external to the city and established slums, as it was convenient to reach workplaces and saved transportation costs [1, 13] . Currently, two types of slums/Katchi abadis exist in the surrounding areas of Islamabad, such as government-authorized slums and illegal slums (squatter settlements). The government of Pakistan owns only the legal slums and allocates funds for infrastructure development, while unauthorized slums are unlawful and are not considered for development funds. In the current scenario, such types of slums exist in the surroundings of Islamabad city's residential sectors, and people face a lack of necessities, deteriorated infrastructure, and poor living conditions. The other disamenity associated with slum proximity may include noise, crimes, drugs, prostitutes, air pollution, diseases, poor infrastructure, and gangs [19] . These slums have impacted significantly on rent valuation, as external amenity and disamenity are commonly discussed between the property dealers and house buyers during the property purchase process, which ultimately influences the residential property value [20] . Antisocial land utilization anticipated the numerous risks to the adjacent environment, and it is likely to negatively affect the valuation of surrounding real estate [21] . Previous studies evidenced that neighborhood disamenity, like high-voltage transmission sites [22] , remediation sites [23] , incineration sites [24] , hazardous industrial sites [25] , landfill sites [26] and nearby urban villages [27] , has an adverse impact on property values. On the other hand, amenities, like parks [28] [29] [30] , public green places [31] , professional sports facilities [32] and transportation facilities [33] , positively affect nearby property values (See Figure 2) . development funds. In the current scenario, such types of slums exist in the surroundings of Islamabad city's residential sectors, and people face a lack of necessities, deteriorated infrastructure, and poor living conditions. The other disamenity associated with slum proximity may include noise, crimes, drugs, prostitutes, air pollution, diseases, poor infrastructure, and gangs [19] . These slums have impacted significantly on rent valuation, as external amenity and disamenity are commonly discussed between the property dealers and house buyers during the property purchase process, which ultimately influences the residential property value [20] . Antisocial land utilization anticipated the numerous risks to the adjacent environment, and it is likely to negatively affect the valuation of surrounding real estate [21] . Previous studies evidenced that neighborhood disamenity, like highvoltage transmission sites [22] , remediation sites [23] , incineration sites [24] , hazardous industrial sites [25] , landfill sites [26] and nearby urban villages [27] , has an adverse impact on property values. On the other hand, amenities, like parks [28] [29] [30] , public green places [31] , professional sports facilities [32] and transportation facilities [33] , positively affect nearby property values (See Figure 2) . This study focuses explicitly on examining the externality effects of slum settlements on surrounding residential property values in Islamabad. Researchers fairly covered socio-economic issues in the previous reviews. However, they have not investigated the negative impact of the proximity of slums on the rent and sale values of nearby properties. This study attempts to fill the gap found in the previous literature by covering the impact of the externality of slums on surrounding property values. It is the first study that plans to understand the mechanism of price valuation and aims to identify the critical property determinants that could impact on property values in the neighborhood of slum areas in Pakistan.
The structure of this study is systematically comprised of steps, covering a survey of slums and surrounding residents, a literature review based on the hedonic price model, and a summary of the previous studies that cover the negative external impacts. The methodology section describes the study focus, data, variables selection, and the proposed models. This study has recorded the rent This study focuses explicitly on examining the externality effects of slum settlements on surrounding residential property values in Islamabad. Researchers fairly covered socio-economic issues in the previous reviews. However, they have not investigated the negative impact of the proximity of slums on the rent and sale values of nearby properties. This study attempts to fill the gap found in the previous literature by covering the impact of the externality of slums on surrounding property values. It is the first study that plans to understand the mechanism of price valuation and aims to identify the critical property determinants that could impact on property values in the neighborhood of slum areas in Pakistan.
The structure of this study is systematically comprised of steps, covering a survey of slums and surrounding residents, a literature review based on the hedonic price model, and a summary of the previous studies that cover the negative external impacts. The methodology section describes the study focus, data, variables selection, and the proposed models. This study has recorded the rent price of the ground-floor portion of houses located in slum areas, whether the residents were house renters, tenants, or the house owners. We executed the survey through self-reported rental values, as a proxy for estimating the hedonic property price function. In the next phase, the data analysis and study results are presented. The last section of this study draws the conclusion, makes recommendations, and indicates policy implications.
Literature Review

Hedonic Price Model
The two main approaches could assess environmental services and the monetary value of goods, such as the revealed preference and stated preferences [34, 35] . These two approaches are employed to examine the economic value effects of external amenity and disamenity, for instance, the stated preference and revealed preference methods [36] [37] [38] . The preferable way to assess property valuation is the contingent valuation model, which is a nonmarket valuation method, as it is the direct method for the economic cost of goods and services [39] . The survey technique elicits people's preferences, as well as value for the products and services. Typically, individuals are asked about their paying capacity for goods, amenity, and recreational activities [40] . This method is usually used to evaluate the effects of urban planning projects and environmental assets [41] . A revealed preference method is an indirect approach, which is widely used to examine the economic value of an environmental asset, and it relies on the actual preferences of individuals in transactions and accurately explores the market situation. The travel cost and hedonic price model are included in the revealed preference method [42] . The travel cost method is used to examine the value of the resource attraction of landscapes inside and far from the city, as well as the convenience of access to resources [43] . The hedonic price model is the revealed preference method, used widely to evaluate the value of those attributes of goods that are not openly traded in the market. The model has been generally applied for the evaluation and examination of the economic value of external amenity and disamenity, such as public parks, green belts, and landfills [44] . Rosen (1974) presented the theoretical contribution of the hedonic price theory and argued that a single good has various attributes, and each character has a value contributing to the price of the item in an equilibrium market [45, 46] .
The model was initially employed to evaluate the value of non-spatial composite goods, for instance, refrigerators, automobiles, personal computers, and tires [47, 48] . Later, this model was extensively applied in determining house prices to assess the economic effects of environmental and locational externalities [49, 50] . The hedonic price method suggests that residential houses are composed of a bundle of heterogeneous characteristics, and each attribute contributes to setting its selling or rent price [51, 52] . Thus, the fundamental proposition of this model (HPM) is that residential properties are composite goods that are based on various landscapes, and each characteristic impacts on the sale price [53] . Some characteristics of the houses are physically recognized. However, the elements of the uncertain environment and other external landscapes that could affect the value of the home are essential [54] . Generally, people want to pay more for a home with an attractive design and are also willing to pay more for a beautiful view from the house, and the additional payment is estimated to be the value of the aesthetic service [37, 52] . Several characteristics of the housing unit contributed to the sale price. However, a statistical model has been constructed to assess the value of each attribute. Therefore, the hedonic price model serves to determine the implicit cost of each characteristic considered in the function [55] . The HPM is a widely acceptable and reliable valuation approach because it is based on actual transaction data [56, 57] . Ample studies on hedonic price studies have been conducted in different geographical locations around the world to evaluate the externality effect of the environmental amenity and disamenity on proximate property values, such as accessibility to public parks and green spaces [29, 31] , sports facilities [32, 58] , transportation facility [33] , toxic waste sites [23] , incineration plants [24] , landfill sites [59] , proximity to cell phone towers [60] , and hydropower dam [61] . A study based on a meta-analysis was conducted by Simons and Saginor (2006) , covering 75 research articles and case studies on the influence of various externalities on the adjacent property values by incorporating the hedonic price model [62] .
Hedonic Studies on Externalities
The focus of this section is to review some studies relating to the effects of adverse externalities on proximate property values. The summary of some Hedonic price studies associated with the adverse impact of disamenity is covered in this work. The survey by [27] on the effects of urban villages on surrounding property values was conducted in Shenzhen, the highest per capita income city in China. They employed a hedonic price model to assess the impacts of urban villages on the sale price of a house on the open housing market [63] . They found lower housing prices for buildings closer by one meter to the nearest urban village; all other attributes remaining constant, this reduced the house sale price by approximately $23 for a typical condominium [64] . The hedonic study by [65] [66] . John McCord examined the "Peace walls" impact on house prices and valuation in the Belfast housing marketplace, Northern Ireland, as the "Peace walls" purpose was to provide security to religious communities [66, 67] .
The results of the hedonic regression analysis of 386 houses revealed that the house value decreased by 29.6% within a distance of 250 meters from the "Peace walls," while Zabel and Guignet (2012) conducted a hedonic analysis to examine the impact of LUST (petroleum from leaking underground storage tanks) sites on house prices [66] . They used data of single-family home sales transactions from 1996 to 2007. The results revealed that publicized sites could decrease surrounding home values by more than 10%. Hite et al. (2001) investigated the effects of landfill sites on property values in Franklin County, Ohio and found an adverse impact of open landfills on their adjacent property values [59] . Another study explored the relationship between the proximity to a landfill and housing value in the Nelson Mandela Bay Metropolitan, South Africa [68] . The findings showed an average of US$1.81 increase in the cost of properties located 100 meters away from the landfill. They found that wealthier individuals were willing to pay more to live far away from the landfill areas, as compared to the poor. Another study examined the effects of the four state-established landfills on residential property prices in Lagos State, Nigeria [69] . They distributed structured questionnaires among estate surveyors and residents within a 1.2 km radius from landfill sites. The linear hedonic regression results indicated that the property value increased by an average of 6% as the distance between landfill sites and residential house units increased, and they focused on the effects of unmanaged solid waste sites on real estate property rental values in the Surulere Local Government Area of Lagos State, Nigeria [46, 53, 70] . Administered structured questionnaires collected data among residents and property dealers. The results show that the rental value of properties around solid waste sites was low, as compared to similar properties located away from the waste sites.
Neelawala, Wilson, and Athukorala (2013) examined the effects of mining and smelting activities on nearby property values in Queensland, Australia [71] . The results revealed that properties located away from mining and smelting activities have a higher value, as compared to nearby properties. The study showed an additional AUD$13,947/kilometer, with a marginal willingness to pay to live father from the mining and smelting sites within the four-kilometer radius selected [35, 67, 72] . The review of the literature revealed that several hedonic price studies had been conducted to access the influence of different neighborhoods and environmental attributes on proximate property values. However, to the best of our knowledge, this is the first study to focalize an investigation on house rent values and the impact of slums on surrounding residential property values. Thus, the research contributes to scientific knowledge based on the hedonic price literature.
Research Methodology
The Hedonic Method Model Development
The empirical model of the hedonic pricing method: Typically, studies based on empirical models apply the hedonic pricing approach, using different types of equations by combining all the characteristics of the house price that a specific buyer shows a willingness to pay [11, 67, 72] . Generally, different housing goods prices might be described by a hedonic price model that holds a combination of the housing characteristics. Thus, a housing unit is a bundle of heterogeneous attributes of goods and services. The hedonic price model is being used to determine how various dwelling attributes affect the house price. It determines consumers' willingness to pay for different characteristics of houses [66, 72, 73] .
where Rp represents the rent price of the house, and X1, X2, X3 . . . ., Xn are the structural, neighborhood and environmental characteristics of the housing unit, respectively. The partial derivative from the dependent variable rent with respect to essential variables gives the marginal willingness to pay for an additional unit from the attributes listed in the function, which results in an implicit measurable value of each characteristic [11, 35, 74] . The hedonic price model offers various functions for calculating property values, and researchers have the options of various functional forms to determine the suitable and appropriate function, according to the nature of their specific empirical model, for assessing property values. Thus, researchers applied different functional forms of the hedonic pricing technique, such as the linear functional form [69, 75] , log-linear functional form [76] , and log-log functional form [77] . The selection of the functional form is a sensitive matter, because the economic theory does not clearly guide the selection of the best functional form. However, various studies investigated the advantages and limitations of each functional form [39] . Nonetheless, there is no concrete evidence that one functional form is better than the other forms [71] . Henceforth, some researchers believe that the method of Box-Cox transformation allows investigators to choose the proper function of the hedonic regression model based on the best fit for a particular data set [78] [79] [80] . Davidson and MacKinnon (1993) explained that the complicated transformation processes could generate more random errors [81] . The selection of the functional form could be best served by choosing according to the characteristics of the data received and the nature of the analysis required for the best representation of the results [74] .
Selection of Variables
Based on the conceptual framework shown in Figure 3 , the variables of model are considered. The house rent price (sustainable rent value) is considered as a dependent variable in this study. The sale price of the property is commonly used in hedonic regression studies, but the unavailability of enough property sale transaction data leads to the use of the rental value of houses, rather than the sale value [39, 65] . The survey method based on the self-reported rental value method is used to measure the hedonic regression function [65] . The monthly rent of the ground floor of the house was taken as a rental value to assess whether the occupant was the owner or a tenant. The study determined the rental value of the homes occupied by tenants as well as by owners [82] . Later, it was rechecked and confirmed with property dealers and other tenants to confirm the validity of the recorded rental value of similar houses on the same street. Several previous studies covering the structural characteristics of the house, neighborhood accessibility and environmental variables in the hedonic price function had examined the rental value of homes [65] . Table 1 below displays selected variables, with expected (+ or -) signs. The explanatory variable used as a structural characteristic, such as house age (House_age), house size (House_size), number of bedrooms (Bedrooms), and number of bathrooms (Bathrooms), is expected to influence the house rental value positively. The drawing room (Drawing) is a dummy variable that represents the existence of the special room for guests, and the TV lounge (TV_Lounge) is also a dummy variable, indicating the availability of the living room in the house. The Tenant_type is a dummy variable, showing the type of tenants in the house. In Islamabad, most of the housing units are duplexes, and each floor has been rented separately. Table 1 below displays selected variables, with expected (+ or -) signs. The explanatory variable used as a structural characteristic, such as house age (House_age), house size (House_size), number of bedrooms (Bedrooms), and number of bathrooms (Bathrooms), is expected to influence the house rental value positively. The drawing room (Drawing) is a dummy variable that represents the existence of the special room for guests, and the TV lounge (TV_Lounge) is also a dummy variable, indicating the availability of the living room in the house. The Tenant_type is a dummy variable, showing the type of tenants in the house. In Islamabad, most of the housing units are duplexes, and each floor has been rented separately. [83] . The servant quarter (Servant-QTR) is a separate accommodation unit inside the house for security personnel, such as drivers and servants. Generally, the houses of wealthy people have the facility of separate quarters for the servant staff. The distance to the nearest slum/Katchi abadi (Slums_dist) is the critical variable of interest in this study. It explains and estimates the effect of slum areas/Katchi abadis on the rental value of a nearby house. According to the hypothesis, it is expected that in the neighborhood of slums/Katchi abadis, the rental value of residential houses will be lower, as compared to the houses one kilometer or farther away from slums. There will be a positive correlation between the distance and residential house rent, for instance, and the rental value will increase with increasing distance from the slums and vice versa. Slums_vis show the visibility of slum settlements from the house. According to the proposed hypothesis, they are the residents suffering the most. The central business district (CBD_dist.) is also considered as an essential variable of location. It shows the accessibility of the city center from the housing unit. Generally, property prices decrease as the distance increases from the housing unit to the CBD [84] . In Islamabad, each residential sector has a central point for markets, called the Markaz (Markaz_dist) of shopping markets, and this distance from the house to the Markaz sector would influence the rent of houses in this study area. Since its inception, Islamabad is famous for green, scenic beauty and its greenbelts (Greenbelt), and these exist along the major roads and avenues across the city, which enhances the environmental standards of the area (For the statistical description of the model variables (See Table 2 ). 
The Functional Form of the Model
This study incorporated two functional forms of the Hedonic price model to assess the relationship between the rental value and multiple characteristics of the house. The study examined both the linear functional form (Equation (2)) and Semi-log functional form (Equation (3)). The linear functional form shows constant partial effects, and it is shown below: (2) where Rp is the dependent variable (Rental value), b 1 to b 13 are the independent variables that display the buyer's marginal willingness to pay for each dwelling attribute, and 'ε' demonstrates the error term. The possible non-linear effect is measured through the semi-log function, which possibly measures the non-linear impact of the house rent price. This functional form can be used to linearize the non-linear relationship and can also be quite helpful in the interpretation of the independent variable coefficients concerning their elasticity. The equation of the semi-log model is described in the equation below: 
The Procedure, Study Area, and Data Collection
According to the recent census in 2017, the capital city of Pakistan has a population of more than one million, making it the tenth largest city in the country [85] . The city covered 906.50 square kilometers in area, consisting of both urban and rural areas. Urban areas comprise 220.15 km 2 , the rural area comprises 466.20, and 220.15 km 2 of the area consists of parks [86] . The capital city is divided into five major zones, namely, Zone 1, Zone 2, Zone 3, Zone 4, and Zone 5 as shown in Figure 4 . Zone 1 is designed for residential purposes, with nine sectors, starting from A, B, C, progressing all the way to 'I,' and each sector has a further four sub-sectors [87] . At present, 34 slums and Katch abadis exist in all the localities of Islamabad [86] . However, the Capital Development Authority (CDA) has recognized only 11 settlements/slums as legal residential areas [88] . The slum settlements exist in the residential zone one, which is the target population, and this study has selected six slum inhabitants through random sampling. This study offers a predefined impact of the locality through Google Maps, and it has sorted the selected slums into three ring-based distances. The first ring's distance was 250 meters, the second ring was from 250 to 500 meters away, and the distance of the third ring ranged between 500 meters and one kilometer away from the selected slums. We surveyed the targeted sample households during January-March 2018. The designed questionnaire had ten sections, gathering information on the socio-economic background of the household, characteristics of the house, neighborhood values, amenity, and disamenity, etc. We also measured the GPS coordinates of each house by using the Google Maps application, installed on our smartphones. The study did not use the rental value of the entire building. Instead, we used rental We surveyed the targeted sample households during January-March 2018. The designed questionnaire had ten sections, gathering information on the socio-economic background of the household, characteristics of the house, neighborhood values, amenity, and disamenity, etc. We also measured the GPS coordinates of each house by using the Google Maps application, installed on our smartphones. The study did not use the rental value of the entire building. Instead, we used rental information on the ground floor of the house only to ensure the homogeneity, as it is the common practice of the people in Islamabad to sublet different floors to more than one tenant. Another significant reason for renting the ground-floor was based on the facility of a garage and lawn, as houses usually have these facilities on the ground floor only. Through random sampling, we selected 30 single family houses from each ring, and the total sample size was 540.
Further, the study chose single-family dwellings to ensure homogeneity. From the northwest of each slum, we started sampling by selecting the first and the second houses and dropping the next four consecutive houses. We practiced this sequence until data for 540 houses were obtained. After the screening process, we omitted the incomplete responses, and the study received only 511 valid observations to run the analysis. The geographical identification of houses in the target location was identified using ArcGIS software (Esri, Redland, CA, United States) to show sample house points on the map, as shown in Figure 5 . The intention of the survey was not just to generalize the effect of slums on rental value, but also emphasize to identify the perspective of homeowners living around slum areas. The respondents were asked to rate the potential nuisance they experience in living in the vicinity of slums. Additionally, the residents' judgments were questioned regarding the effects of the proximity of slums on the property rental value. 
Empirical Results
The results of the analysis interpreted the 't-values,' statistics, and coefficients, with the significance level of explanatory variables included in both linear and semi-log models, are represented in Table 3 . Both linear and semi-log models indicated a high explanatory power of R 2 = 0.935 and R 2 = 0.906, respectively, and the explanatory variables revealed the approximate effects in Figure 5 . Map of the sampling points in the study area (Source: Author's own creation).
The results of the analysis interpreted the 't-values,' statistics, and coefficients, with the significance level of explanatory variables included in both linear and semi-log models, are represented in Table 3 . Both linear and semi-log models indicated a high explanatory power of R 2 = 0.935 and R 2 = 0.906, respectively, and the explanatory variables revealed the approximate effects in both models proposed by this study. The estimated effect of slum areas on property rental values was the key area of interest. Both models' results indicated that the distance from slums was a positive sign, as rental values increased as the distance increased from the slum areas. In the semi-log model to estimate the premium or discount on rent for a housing unit, an original rental value of PKR 58,036.38 (sample's mean rental value) was recorded. While keeping other variables constant, a unit change in one of the explanatory variables estimated the change in the rental value by changing one unit in the independent variables in the form of premiums or discounts, as presented in the last two columns of Table 3 . Using the ratio of the new rental value to the original, we can compute the exponentβ1 by changing X1 to X1 + 1, which is denoted by eβ in the semi-log model shown in Table 3 . The value of the discount or premium of a rental price, for a unit with an original price of 58,036.38 PKR, can be determined by changing X1 to X1 + 1, while keeping all other characteristics constant, and computed by exp.β1 − 1 × 58,036.38. The value of the significant variables is listed in the last column of the semi-log model in Table 3 . Note: *, ** denotes significance at 5% and 1% levels.
The rent discount for the housing unit that is one km closer to slum areas is PKR 7196, all other attributes remaining constant in the semi-log model, and approximately 12.4% of the house rental value increases by increasing the distance between the housing unit and slum area by one km (see Table 3 ). Thus, interestingly, the houses close enough to slums that they are visible were affected more intensely, with up to 20% decrease in the rental value, according to the semi-log model. On the other hand, according to the linear model, the rental value increased by PKR 7613 for the same house located one kilometer farther away from the slum areas. The house unit size is the strongest explanatory variable to predict the house rent, with the highest 't-value' = 30.90 in the linear model and 20.60 in the semi-log model, among all other independent variables. The findings of the linear model show that by increasing the house size by one square yard, the rental price increases by PKR 150, while the semi-log model results display an increase of PKR 116 with the same house size. Contrary to expectations, the TV lounge does not show a significant effect on the house rental values in both models. Hence, both models place equal importance on the Lawn, with an approximate t-value of 5.08 in the linear model and 5.86 in the semi-log model, as well as a premium of PKR 5184 and 6848, respectively. The houses occupied by single tenants enhance the rental value by 9.90%, as compared to houses occupied by multiple tenants. The wide and concreted street contributes a 4.10% increase in house rental values, and the greenbelt also boosts them by up 9.60%. Furthermore, the distance to the CBD shows adverse effects in both models: The rent decreases by PKR 1521 in the linear and by PKR 2,437 in the semi-log model, when the distance between the housing unit and CBD increases by one kilometer. The distance to the Markaz sector and the distance to the park, as expected, significantly adversely affect rental values in both models.
Distance Rings
The distance rings concept has been applied to estimate the magnitude of the value effect using external amenity and disamenity in the specific areas of slums. The usage of the distance ring helps identify the house unit's location in each ring, selecting sample houses for study and comparing the results of the property value effects on each ring by increasing the distance from an external disamenity. Several researchers have used the different scale of distance rings to measure the impact of externalities on the property value [66] , using distance rings of a distance of 250 m and a range of 250 m, while assessing the externality effects of the peace wall. Muhammad [65] considered four rings with a distance of 200 m each to evaluate the proximity effects of open sewer disamenity in Rawalpindi. This study also applied the method of rings and used three distance rings. The sample houses, located within 250 m, are considered to be in the first ring; the houses at a distance of 250 to 500 meters away are considered to be in the second ring, and houses within a radius of 500 m to 1 km are in ring 3. This study has examined both the linear model and semi-log model to investigate the location and distance effects of slums on rental values. Here, Equations (2) and (3) show the control variables and use dummy variables in both models to replace the distance variable.
Here, Table 4 presents the regression results of the distance ring damage based on the linear and semi-log models. The basis of both models is taken to be ring one, with a distance of 250 m. The results of the linear model demonstrate that ring two houses (250 to 500 m distance) rental values were PKR 3173 greater, as compared with the houses of ring one, which means that residents are willing to pay more rent for the houses situated away from the slum areas. Similarly, the rental prices of houses in ring three were PKR 5613 higher, showing the same trend, i.e., that the higher the house's distance from slums, the higher the rent, as people are willing to pay more rent for the same kind of house, located away from the slum neighborhoods. Conversely, the semi-log model demonstrates that houses located in ring two receive a PKR 2785 premium on the rental value, and houses located at a distance of 250 to 500 m experience an increase in the rental value of 4% if the other attributes are constant. Additionally, the house rental values increase by up to PKR 5513 in ring three, which means that the house rent increases by 9.50% for being more than 500 m away from the slum areas. Note: *, ** denotes significance at 5% and 1% levels.
Discussion, Conclusion, and Policy Implications
The primary objective of this research study is to investigate city development and sustainable urban planning, as well as the negative impact of slum area disamenity on the property valuation of suburban and posh areas in the Islamabad region, Pakistan. It is among the few studies in the Pakistani context with the aim of examining the relationships among the selected variables. An upshot of this study is that it is the first to attract the attention of city planners and urban development officials to address problems associated with the external disamenity of slum areas. The hedonic pricing technique's multivariate scope conveys accurate information on the transacted rental prices of houses about various observable or latent factors [73, 85] . The distance of houses from slum neighborhoods and other environmental comforts play a vital role in determining the rental price. It is evident that the slum areas represent ecological problems faced by residents, such as the environment, pollution, crimes, and internal comfort factors [90] . This study has examined the effects of these factors on rental values, which is vital for resolving the problems posed by slum areas in order to achieve the goal of sustainable development in the region [39, 91] . The results are helpful for government officials and city planners to address the problems posed by slums, which is vital for sustainable development and urban planning. The findings are useful for the future planning of city development as well. Responsible officials can take advantage of the results of this study to make better decisions about city development and sustainable urban planning. The primary objective of this research study focused on the investigation of city development and sustainable urban planning, as well as the negative impact of slum area disamenity on house rental values in the Islamabad region, Pakistan. It is among the few studies in the Pakistani context with this aim of examining the relationships among the selected variables. The hedonic pricing model provides an alternative and additional holistic method for the analysis of housing prices and valuation structures, as well as property values, by encompassing the environmental externalities [39, 54] . This (HP) method typically investigates and interprets the buyer's utility, which signifies and maximizes the ultimate human aspiration in the market environment [65] . The city developers and government officials might better understand the fundamental determinants of a market and how purchasers decide on whether the house or property is worth acquiring or not. It can bring consumers' mindsets closer to those of property developers by building a bridge between the purchasers and the developers, and this can be used for obtaining thoughtful feedback on pricing decisions and real estate investments [35, 63] . The hedonic pricing model is an advanced technique of real estate valuation in Western housing and urban development markets [43, 51, 92] . Substantial needs of housing in the neighborhood of underdeveloped areas and slums, and the avoidance of unconcealed asymmetries within the local real estate market might provoke reliable and consistent estimations [18] . Thus, prudently selected population areas and designed explanatory variables could help minimize potential biases by enhancing the power of the explanatory variables of both models' results. This study's results indicate that the semi-log model's estimation provides house pricing that is more accurate than that of the linear pricing model. In this study, house rental pricing and valuation is the structural vector, with multiple attributes associated with the location and environment [40, 50, 63] . The findings reveal that a bundle of attributes impact on house pricing, such as the green space, proximity to slums, external environment, and location of the dwelling units [39, 44, 93] . The distance from the surrounding areas of slums is a vital factor in determining house rental prices. Purchasers' prefer to rent a house away from slum areas, and this vividly portrays the customers' pragmatic bent.
This research study extends its applicability to the neighborhood of slums and house rental values in the real estate market of Islamabad, Pakistan [1, 94] . The results of this study supported a well-established concept in the housing economics literature, and it indicated that poor dilapidated neighborhoods generate negative externality impacts on the property values of surrounding residential properties. In particular, slum areas exerted adverse externality effects on house rental values, by around 12%. The evidence of the hedonic study, conducted by Song. and Zenou (2012) on the disamenity effects of dilapidated urban villages on the property values in Shenzhen, China, showed a house rental price loss of $23 USD for every one meter closer to urban villages [27] . Thus, to identify the reasons for external disamenity effects, a survey is carried out to obtain feedback from the residents of slum areas. Respondents are asked to rate the potential nuisance they experienced as neighbors of slum areas, and 56% of the respondents claimed that the crime rate is high in slum areas, 63% of respondents indicated that the noise level is high, and 66% of respondents perceived that slum areas could negatively affect property value. In conclusion, interpreting the survey results, respondents mostly complained that the externality of slums is causing crime, noise, pollution, and environmental issues.
The same question is asked of property dealers, and they replied that it is difficult for them to sell or rent a house near slum areas, because of the fear; people are reluctant to live near slum areas. The respondents are further asked for the reason why slums emerged in Islamabad, and 23% of respondents mention the poor planning in the construction of the city, 20% indicate encroachments on state land, and 20% of residents expressed that it was due to the poor policy adopted by the local government. At last, the respondents are asked for suggestions to deal with slum areas in the city. Almost 30% of respondents suggested the relocation of the slum areas to another place, 25% believed that the government should upgrade the existing slums by providing better infrastructure facilities, and 23% of respondents mentioned that the government should shut down the slum areas. The local government authorities should implement policies to deal with the problems arising from the slum externalities, and the socio-economic aspects of house rental values and residents' behavior should be addressed through the survey process. This study also recorded the opinions of local experts on city development and urban planning to address issues associated with slum areas. This study placed a high priority on the documentation of the feedback of the officials from capital development authorities, who are responsible for city development and urban planning in Islamabad, Pakistan. The need to resolve problems associated with slums was brought to their attention, as it is critical for city development. The government officials replied that they have plans to solve slum issues in the future, and the government is allocating funds to resolve such issues for sustainable development in Islamabad, as it is the capital city. The government officials admitted that it is essential to address the slum problems in the city for sustainable development.
It is an important debate in the context of Pakistan. Some researchers [17, 95] believed that the government officials should revitalize the underdeveloped slum areas, as people are living under poor conditions, and it is the responsibility of the government to provide better living conditions for their residents to have a secure and better quality of life. These measures will have a positive impact on nearby residents, and it will negate the wrong image of the externalities of such slums/Katchi abadis. As displayed in the survey of this study, these impoverished/slum areas are the primary concern of the local population and residents, as they dislike the nearby slum localities. Typically, people do not like to rent a house there, as it has crime, noise, pollution, energy issues, and other environmental problems, and house rental prices are negatively affected [90] . However, rural slums near Islamabad have little capability of being able to adjust and accommodate rural workers and migrants [96] . The capital government should improve the infrastructure of slum localities, instead of demolishing it in response to their negative spillover impacts. Alternatively, the officials of the government should take steps to develop the slums and temporary residential areas, to improve their living conditions of slum residents and also of the population of Islamabad city.
The slums' negative externalities could be reduced by separating the areas of slums from residential areas. The City Development Authority (CDA), working on city development projects, should relocate slums from residential sectors to MUSP (modern urban shelter project) sites, developed in suburban areas in Islamabad. In such areas, they could have property rights and other necessary facilities, such as a door-to-door water supply connection, sanitary and sewerage system, and pavement of the existing street network. A study conducted by Timpanaro et al. (2017) examined urban agriculture as a tool to check the metropolitan sustainable social recovery of slum areas in Italy [97] . Urban garden construction enhances the environmental, social, and economic aspects of urban slum area residents. Duchemin, Wegmuller, and Legault (2008) carried out research in Montreal, Canada on urban agriculture using multi-dimensional tools on the development of poor neighborhoods [98] . Community gardening projects and the program of collective gardens in various geographical locations resulted in collective social developments and a substantial gain for economically underprivileged population groups in the city. The findings of this study suggested that the government should relocate the slums to MUSP sites, and they should start projects of urban agriculture to boost up the slum areas. The government should improve slum residents' socio-economic conditions for sustainable urban development.
There are a great deal of vacant land areas in the suburbs of Islamabad near MUSP sites, which could be utilized for agriculture as a tool to upgrade the multidimensional aspects of slum areas [97, 98] . This study evidenced that the greenbelt and quality of the street significantly reduce the adverse impact of slums and enhance the rental value of proximate houses. Another study also supported these research finding on the greenway in Indianapolis, Indiana, showing an increase of 10% in residential property values, while this proposed study evidenced a 9.6% increase of greenbelts. An earlier study of Heckert and Mennis (2012) examined the effects of urban green sites on the value of properties in Philadelphia city, Pennsylvania, and it revealed that properties with green belts had a sharp increase in values, unlike properties in non-green zones [99] . A previous study examined the effects of trails and greenbelts on housing values nearby San Antonio, Bexar County, Texas and revealed an increase of 5% on house values, with greenbelts and trails [100] . Hence, this study suggests that the authorities of city planning and development consider more greenbelts and wide concreted streets, as these things would enhance the environmental effects, rental values, and scenic beauty around residential areas. These measures would be helpful for sustainable city development and reduce the adverse impacts of slum areas on neighborhood property values.
The findings of this study might address the issues of poor urban planning in the context of the external disamenity effects of urban slums on the housing market. This study examined the mechanism of slum effects on the urban housing market and elaborated the determinants to reduce the adverse impacts of slums on the housing market, and it also provided precise tools to improve urban slum areas to achieve the goal of sustainable urban development. A productive research direction might be the monitoring of individuals' understanding and feedback on an external environmental amenity that increase housing prices in Pakistan. The feedback of residents of slums and Katchi abadis at various developmental stages can be investigated to learn the essential and pleasant endowments in the vicinities of such housing areas. Another research direction, which might be intensely explored, could be the examination of how individuals of diverse socio-economic background exercise their decision to purchase a house that might have an environmental value. Author Contributions: T.H. has conceptualized, drafted methodology, collected data and analyzed, while J.A. has written literature and edited original manuscript, Z.W. supervised this study, and M.N. has reviewed the edited manuscript.
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